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(54) DEVICE AND METHOD FOR DETECTING DIGITAL DATA SIGNAL 

(57)Abstract: 

PURPOSE: To cope with a base line shift of an input signal 
waveform and to perform transition detection without noise. 



CONSTITUTION: A data detecting circuit is provided which 
adopts one of technologies for an amplitude and a transition 
position so as to adjust a detection threshold for a following 
shift on the base line of a signal to be detected. In case of 
the amplitude technology, an intermediate amplitude value 
between a series of positive and negative detected peaks is 
held in an averaging capacitor 73, threshold adjustment is 
performed in a single detection period, and the detection 
threshold is adjusted so that it can be used in a following 
detection period. A zero axis crossing of an analog signal is 
detected with a tracking detection threshold and an NRZI 
digital waveform is generated by an analog AND circuit 81. 
For transition position detection, a series of temporal 
relative positions of transition represented by the sampling 
of the transition of a read signal is integrated and averaged 
to perform detection for tracking the base line shift. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1]A device which detects a digital data signal, comprising: 

A means to receive a data signal which carries digital information which should be detected. 
A means to differentiate a received data signal and to supply a this differentiated signal. 
A peak circuit means which provides a sampling aperture which is in agreement with transition 
in a data signal which received said differentiated signal, detected a peak positive [ the ] and 
negative and was received to each detected peak. 

It is connected to said means to receive, and receive said received data signal, and it is connected 
to said peak circuit means, and each sampling aperture signal is answered, A sample hold circuit 
means to sample a current value at that time of a data signal been [ a data signal / it ] late and 
received as a value which directs a baseline, and to memorize it, A detector circuit means to 
detect a value of data which used said baseline which shows a value for 0 axis intersection which 
shows transition which it is connected to said sample hold circuit means, and is generated in the 
next of a received data signal, and was directed by a received data signal. 

[Claim 2]A device which detects the digital data signal according to claim 1 containing an 
equalization means by which said sample hold circuit means equalizes a series of values of a 
different polar transition sample. 

[Claim 3]Detect a REBERURU shift of DC baseline of said data signal, and detection threshold 
level shifted with said baseline is set, How to detect a data signal containing a step which carries 
out amplitude detection of the data signal using said detection threshold level to data transition 
which continues also in said data signal. 

[Claim 4]Measure one of the peak amplitude of said data signal, and one peak amplitude next to 
said data signal which has signal polarity opposite to the one aforementioned peak amplitude 
next is measured, A method according to claim 3 of containing further a step which generates 
said detection threshold level by equalizing two values of the measured aforementioned peak 
amplitude. 

[Claim 5 differentiate said data signal, and this differentiated signal peak amplitude exceeds 
positive predetermined amplitude threshold level, or negative predetermined amplitude threshold 
level only at the time of lower ****. A method according to claim 4 of containing further a step 
which detects said baseline level shift by detecting a peak of a differentiated this signal. 
[Claim 6]In a device which detects transition in a data signal which has between patent periods 
which can detect data, A single envelope of a data signal is analyzed between each patent periods 
of a signal, Next, 1st means to set up amplitude detection threshold level which has a 
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predetermined amplitude relation to a signal envelope as which the above was analyzed to 
between patent periods to generate, A device which detects transition of a data signal containing 
the 2nd means that carries out the magnitude comparison of said data signal and said amplitude 
detection threshold level between patent periods generated in the next of a data signal. 
[Claim 7]Between each patent period, said data signal has two or more peak amplitude, and it 
said 1st means, The device according to claim 6 which contains further a peak detection means 
to detect amplitude of two opposite peaks, and an equalization means to equalize peak amplitude 
which was connected to said peak detection means and detected, and to supply the 
aforementioned average as said amplitude detection threshold level. 

[Claim 8]The device according to claim 7 which said 1st means has a differential means which 
differentiates said data signal, and said peak detection means is combined with said differential 
means, and carries out peak detection of the amplitude of two peaks of the differentiated 
aforementioned data signal. 

[Claim 9]A gate means connected to said 2nd means in order to receive the detected 
aforementioned data signal, The device according to claim 6 which contains further a gap means 
which lets a data signal detected only when said data signal was received, and said gate means 
was energized and said genuine signal was directed, in order to direct a time of a genuine data 
signal being received pass. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About a data detector, it is usable with Pulse Density Modulation 
(PWM), and especially this invention relates to the detector used with an optical disk recorder. 
[0002] 

[Description of the Prior Art] When digital one or a bipolar signal becomes out of balance toward 
the polarity of one side or another side, digital one or digitized signal processing is always easy 
to be influenced to the baseline shift of a signal, and the shift which goes to superior polarity 
turns a baseline to the polarity, and is moved. 

[0003 ]The baseline shift of a digital waveform (known also as a binary signal) like the NRZI 
pattern 1 6 shown in drawing 1 is not carried out at all, but this only means being that there are 
two levels in the waveform. A waveform has the transition parts between a high level which 
**** by HI, the low directed by LO, and two levels directed by T. Ideal reproduction of a digital 
waveform requires a straight-line analog channel with an infinite band belt without a noise. 
[0004]Distortion is experienced when a digital waveform passes along an analog channel like 
magnetic tape writing / read channel, or optical disc writing / read channel. Distortion is 
produced when a noise is added, that the band belt of a channel is mainly restricted, and. As for a 
high-frequency (that is, wavelength is short) signal, amplitude becomes small from a low 
frequency (that is, wavelength is long) signal, the high-frequency limit, i.e., the high-frequency 
roll-off, of a channel. The waveform 18, i.e., a signal, shows the roll-off distortion of high 
frequency. The AC couplings adopted in the channel in order to eliminate the DC shifts and the 
drift between the stages of the versatility of a digital disposal circuit remove the DC component 
of a signal, therefore a baseline shift. A baseline is an ideal line which connects the average mark 
between the peaks of two opposite hands where an analog-spectrum form adjoins. The reference 
number 19 shows a baseline shift. According to wavelength and a digital sequence, an analog 
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signal shifts the baseline with the both sides of a high-frequency roll-off and AC cup rig. 
Another causes by which the baseline of the rereading signal in an optical disc channel moves 
are the medium reflectance of an optical disk substrate, and change of a double reflex. It is 
difficult to generate the peak of an analog-spectrum form, and transition for the above-mentioned 
reason in the level which versatility cannot predict frequently, and to detect with sufficient 
reliability in the detector of the conventional threshold level immobilization. 
[0005 ]In a data detector, a baseline shift may shift a transition position seemingly (shift of the 0 
axis intersection accompanying a baseline shift). On the other hand, law is providing the 
balanced code which permits or prevents a baseline shift also a little. That is, the quantity of one 
polar signal is equal to the same quantity of the polar signal of another side, therefore it is 
making it the DC component of the net of a signal serve as zero. For this reason, it is desirable to 
provide the data detection system with which one in increase, therefore a signal baseline of DC 
shifts also compensates the overhead of the recorded data promptly. 
[0006]The simplest method of detecting the analog-data transition which carries digital 
information is comparing an analog-data wave amplitude with the threshold level of fixed 
amplitude, for example. In such detection, whenever the amplitude of an analog signal crosses 
threshold level, transition is shown. The inclination of analog transition, i.e., the inclination of a 
0 axis intersection, changes by many factors containing a reading channel bandwidth and its 
characteristic. Generally, an inclination is smaller as a bandwidth is small. As an inclination is 
small, when detecting the signal by which Pulse Density Modulation was carried out, it is more 
difficult to acquire the exact position of required 0 axis intersection. It is common knowledge 
that the analog signal baseline (DC levels) is always moving. The actual crossing between a 
transition part and fixed threshold level shifts, and a data detection error is generated. If an 
analog signal moves the upper part or a lower part thoroughly [ fixed threshold level ], detection 
of transition cannot be performed well. By baseline movement of the optical disc of a rereading 
signal returned to an analog signal. It changes by the double reflex of the substrate with which it 
shifts toward one of polarity for exchange (AC) coupling used frequently, and changes 
dynamically, and reads with the reflectance of a medium, namely, a detection laser beam reaches 
the recording layer of an optical medium through there. 

[0007]The general transition detecting method for the above-mentioned baseline shift is the 
method of carrying out peak detection of the signal which differentiated the received analog 
signal and then was differentiated. The differentiated signal is re-differentiated in many cases, in 
order to obtain 0 axis intersection, and 0 axis intersection is in agreement with each peak of the 
differentiated signal in time. Two 0 axis intersections are detected by detecting these 0 axis 
intersections. The problem concerning differentiation detection is the increase in the noise which 
accompanies a differentiation process. Of course, by differentiation, the high-frequency response 
in a read channel is increased, and a high frequency noise is raised. Theoretically, reduction of a 
signal-noise ratio is about 6 decibels. It is desirable to eliminate the aforementioned problem and 
to make a baseline shift reduce the sensitivity to a baseline with the application of this detection 
system. 

[0008]The differentiation of a reading signal is used again, also in order to detect at the time of 
**. That is, the zero crossing of the differentiated signal is in agreement with the peak of a 
reading signal in time. U.S. Pat. No. 4,475,183 besides Marchant (Marchant et al) shows such a 
system. This system is also influenced by the phase shift of the transition position in the 
detection process which should be eliminated. 

[0009]U.S. Pat. No. 4,418,406 to Ogawa (Ogawa) shows the signal wave control circuit which 
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has the 2nd input side to the comparator for receiving an input signal, and the comparator for 
receiving a reference level signal. An output terminal conveys the output signal which has 
positive [ corresponding to an input signal ], and a negative portion. A detector detects the 
greatest or minimum transition interval included in an output signal in order to generate a 
detected signal. A hold circuit holds a detected signal, and when a control circuit generates a 
reference level signal, it is made for the interval of the positive portion of an output signal and 
the interval of the negative portion of an output signal to become equal. Therefore, said circuit is 
a system which eliminates the shift of DC-baseline, and an operation of an analog signal. This 
circuit needs the limited code system with which the run length which increases the record 
overhead of the data recorded as mentioned above was balanced. Therefore, a baseline regulation 
system with much more pliability more than what is shown in said Ogawa's patent is desired. 
[0010] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide DC 
baseline compensation which improved. 

[001 1] Another purpose of this invention is to provide the transition detection which detects 
transition, without paying the compensation of conquering the baseline shift in an input signal 
waveform, and increasing a noise. 
[0012] 

[Means for Solving the Problem] A baseline tracking threshold level detector by this invention 
pursues a motion of a baseline of an input data signal. A baseline shift is generated by being 
extracted from a rereading signal, i.e., an input signal, and sampling an input signal which 
tracking threshold level should detect, and adjusting detection threshold level as a baseline shift 
in data detection time. 

[0013]In one aspect of affairs of this invention, a baseline position at the time of one detection, 
i.e., a sampling, holds a value of DC baseline detection threshold level till the next sampling. As 
for a sampling of an input data signal, it is preferred to attain by detecting a peak of an input 
analog signal, i.e., the point of inflection of transition. 

[0014]In an example with this invention, a positive and negative peak detector specifies a peak 
envelope of a rereading signal, i.e., an analog signal, which should be detected. A peak value is 
equalized in order to find out detection threshold level. Subsequently, a tracking baseline is used 
as a standard which detects transition in specified sampling time. 

[0015]In another example of this invention, a base line value is equalized among a series of 
transition position fields using the above-mentioned peak value equalization. In a specific form 
of this invention, a signal which should be detected is overdue by between [ 1 time of] patent 
periods. DC baseline tracking occurs between delay between 1 time of this patent period. In the 
end of the delay, amplitude of data in a signal to which tracking threshold level to an overdue 
signal was received and which was in it is detected correctly. 

[0016]The above-mentioned of this invention and the other purposes, the feature, and an 
advantage become clear from the following explanation about a preferred embodiment of this 
invention shown in an accompanying drawing. 
[0017] 

[Example]Refer to the accompanying drawing which directs the same member that has a 
structural feature for the same number below in the figure of ****. The portion 10 of an optical 
disc shows the track which has the track center line 15 which was recorded and was provided 
with the photodetection nature spots 11, 12, 13, and 14. The spot 11-14 can be detected in 
magneto-optics on a magneto-optics medium, or can perform detection of intensity modulation, 
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for example like ablation medium (ablative) and phase change medium. The recorded spot 11-14 
is in the flat face of said portion 10. That is, in this specific example, although the slot is not 
shown, it is understood that an optical medium with flatness or a slot can be adopted. This 
principle can be used also to the magnetic recording of a certain kind of type. In order to record 
the spot 11-14 showing the transition data 17, the record signal 16 is used. In this transition data 
17, the binary 1 shows the transition in a transition position, and, on the other hand, binary zero 
show not being placed between the transition positions along the track 15 by transition. The 
information recorded on the mark 1 1-14 is drawn from the pulse temporal duration in the record 
signal 16, i.e., the space between a series of transition, and provides the signal by which Pulse 
Density Modulation was carried out. Being able to apply the principle of this invention to pulse 
phase modulation, each of the positive peak position provided with the data 17 directs the only 
information as everyone knows to pulse position modulation. The reading signal 1 8 is acquired 
by detecting the information recorded on said portion 10. 1/2 wave with two long continuation 
shown for [ 1 1 and 12 ] the recorded wave-like imbalance (i.e., spots) shifts the DC baseline 19 
of a rereading signal. According to this invention, the shift of the DC baseline 19 is adjusted in 
each of the transition position which the binary 1 in the data 17 shows. 

[0018] Drawing 2 shows the conventional technology which the DC baseline 19 reads over also 
as a shift and carries out amplitude detection of the signal 18. He should understand that a 
possibility of a noise reading over, and it being introduced into a channel, and data losing, or 
acquiring error data is comparatively high. Generally, these systems are constituted to low 
density record, respectively. The noise produced by the rise of high frequency can introduce an 
error in a data detection process. Have often been called the jitter as shown in the parenthesis 33 
which shows the variability region of the transition parts which were produced by the noise 
shown by the hash mark 34 of the signal 30, and which are not meant by this shift. According to 
one aspect of affairs of conventional technology, reading signal R reproduces the differential 
signal 25 which differentiates and has the fixed (dR/dt) baseline 26. The differentiated signal 25 
acquires the signal 30 (dRVdt) which differentiates again and has the baseline 31. Using 0 axis 
intersection of the signal 30, detection of the peak of the signal 25 is carried out at the time of **, 
and the data out signal 32 by which shaping detection was carried out is generated. It is 
necessary to remove the zero crossing which the signal 30 mistook by detecting the low 
amplitude portion of the signal 25, for example. 

r00191 Drawing 3 shows 1 set of signal wave forms in which the principle which derives 
detection tracking amplitude threshold level, for example from an amplitude sample like the peak 
amplitude of the rereading signal 18 is shown. A detection process generates the positive signal 
envelope 40 and the negative signal envelope 41, and each envelope actually relates to the peak 
amplitude value positive [ of the rereading signal 18 / each ], and negative. The detection 
threshold level 42 pursues DC unbalanced shift of the baseline 19 by equalizing the value of the 
envelope signals 40 and 41 shifted with DC baseline. The reading signal 18 differentiates and the 
differential signal 25 is generated. Zero axes of the reading signal 18, i.e., baseline intersection, 
are in agreement with the signal 25 which differentiated peak amplitude in time. If there is peak 
amplitude of the differential signal 25 which is a peak of lower ****** ? the output pulses 43 and 
44 will generate a peak and the threshold level 46 positive [ exceeding the threshold level 45 ]. 
These pulses carry out the gate of 83 for the current source 67 into the temporal duration of 
positive [ of the differential signal 25 ], and a negative pulse in order to make the storage 
capacitors 69 and 84 discharge. These capacitors memorize positive [ which were received from 
the detectors 65 and 80, respectively ], and a negative signal peak value, respectively. Discharge 
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of each capacitor is generated just before detecting the following peak. By this discharge, 
tracking of a lower peak value is made possible (the amplitude of the signal peak of small 
amplitude is shown faithfully). When that is not right, the storage capacitors 69 and 84 can 
continue memorizing the peak value of high amplitude rather than preceding. The detected NRZI 
signal 32 is generated by detecting the signal 18 which crosses the baseline 42. 
[0020]The value 42 of DC baseline, i.e., a detection tracking baseline, is held between 0 axis 
intersections of the reading signal 18. In zero axis each intersection of the reading signal 18, a 
baseline is measured again and detection threshold level is adjusted. Therefore, since this 
amplitude drawn from the DC baseline 42 is thoroughly adjusted in each of 0 axis intersection of 
the reading signal 18, it pursues the shift of the baseline of the reading signal 18 promptly. This 
adjustment is generated twice to each of one perfect cycle of the reading signal 18. For example, 
i n drawing 3 , the 1st baseline adjustment draws a curve by the comparison 42A of the peak 
amplitude of the reading signals 40A and 41 A. The 2nd adjustment in 42B shows the shift from 
the detection threshold level tracking level 42 of drawing 3 to the **** upper part. This 
adjustment is performed by measuring the amplitude difference between the peaks 40B and 4 IB. 
Small adjustment of 42A-1 which is adjustment is attained by the right peak detector 65 which 
acquires the positive peak 40B. This alignment procedure is repeated during signal processing of 
the rereading signal 18. The negative peaks 41A, 41B, and 41C are carried out in this way, and 
are pursued by the negative peak detector 80. 

[0021]In this invention, 0 axis intersection of the reading signal 18 and the detection threshold 
level which pursues the baseline 42 equalize the amplitude of the peaks 40A and 41 A. 
Therefore, it can be made to generate. 

The equalizing circuit comprises the positive envelope buffer 68, the resistance 72, the negative 
envelope buffer 81, the resistance 85, and the equalization capacitor 73. 
[0022]The transition which follows baseline measurement immediately is used in the 1st 
example. In the 2nd example, the transition located in the middle to the peak amplitude of the 
contiguity used in order to generate the corrected baseline detection threshold level is used. As 
for detection of data, and adjustment of a baseline, the detection threshold level 42, i.e., the 
baseline made to adjust, follows a shift and amplitude value of a rereading signal promptly very 
dynamically therefore. The signal wave form of the lot which can be used in order that drawing 4 
may explain drawing 6 is shown, and tracking threshold level follows the baseline to shift based 
on the sampling of transition. This system is dynamic just like the thing explaining drawjng_3 , 
and is a preferred embodiment of present this invention. In this system, the rereading signal 1 8 is 
analyzed, makes the tracking threshold level 50 generate, and shifts this threshold level 50 with 
the shift of a baseline. The amplitude threshold level 52 and 53 of a lot detects the peak of the 
differential signal 25, and identifies 0 axis intersection of the reading signal 18. These values are 
adjusted in zero axis each intersection of the rereading signal 18. The reference numbers 54 and 
55 show the sample of downward transition and the sample of rise transition in the signal 18, 
respectively, and they are sampled and equalized and derive detection threshold level. 
[0023] After sampling and equalizing each denture (denture), it is made to memorize by the 
sample hold circuit mentioned later. This sample hold circuit holds the level of the drawn 
tracking threshold level 50. The signals 57 are positive [ of the differentiated signal 25 ], and a 
group of the unipolar signal corresponding to the sampling aperture of negative transition. The 
NRZI rereading data signal 32 is generated by detecting the signal 18 which crosses the 
threshold level 50. Drawing 6 and drawing 7 show the detector circuit using the data detection 
art shown in drawing 4 which performs dynamic baseline shift adjustment. 
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[0024]Next, if drawing 5 is referred to, the optical disc 60 whose portion of 10 is a part of 3 will 
be detected in the usual way by the lens 61 and the optical apparatus 62 which can exercise using 
laser (not shown) so that focusing is possible. Relative focusing and positioning of the optical 
lens 61 to the optical disc 60 are common knowledge, therefore it is not explaining. Either of the 
optical apparatuses used for magneto-optics signal detection, phase change signal detection, etc. 
may be sufficient as the optical apparatus 62. To all the recording systems, the suitable reading 
signal detector 63 detects the recorded data, and supplies the signal 18 to the read amplifier 64, 
and this amplifier 64 supplies the amplified signal to the illustrated detector circuit. 
[0025 ]The positive envelope signal 40 is generated by the circuit containing the right peak 
detector 65. This detector 65 supplies that positive peak detection signal to the operational 
amplifier 68. The capacitor 69 holds the peak value detected until the next transition was 
detected. If the next transition is detected, the differentiator 66 will generate the signal 25 from 
the rereading signal 18, and will be supplied to the GETEDO current source 67. If the signal 25 
exceeds the positive threshold level 45, the GETEDO current source 67 will answer the positive 
peak of the differential signal 25, and will discharge the capacitor 69 promptly. If the storage 
capacitor 69 is discharged selectively, the right peak detector 65 will be charged at urgency to a 
new peak value as shows the capacitor 69 by 40B of drawing 3 . Subsequently, the detected 
aforementioned value is held until it generates, as positive 0 axis intersection of the following 
shows by 40C of drawing 3 . The operational amplifier 68 supplies the sample hold value 
memorized by the capacitor 69 to the resistance equalizing circuit containing the resistance 72 
and 85 and the smoothing capacitor 73. The value held by the smoothing capacitor 73 is average 
value showing the detection tracking signal 42. 

[0026]The negative peak envelope 41 is generated including the negative peak detector 80 by the 
circuit which supplies the value to the operational amplifier 81 and the storage capacitor 84. The 
same with having mentioned above about the positive peak, the capacitor 84 holds the value of 
the negative peak to the input side of the operational amplifier 81 until transition negative [ next 
to the reading signal 18 ] is detected. That is, this signal is held until it comes to have the 
negative peak amplitude in which the signal 25 is lower than the amplitude threshold level 46. 
The differentiator 82 differentiates the signal 18 again and supplies the differentiated signal to 
the GETEDO current source 83. The GETEDO current source 83 answers the lower **** signal 
25 in the negative threshold level 46, and discharges the capacitor 84 promptly. After the storage 
capacitor 84 is discharged selectively, in the negative peak value which charged the capacitor 84 
promptly and from which the reading signal 1 8 was detected exactly, the negative peak detector 
80 resets up the negative envelope value 41. The operational amplifier 81 supplies the signal 41 
to the capacitor 73 via the resistance 85. It has impedance with the equal resistance 72 and 85, 
therefore the mean value between two peaks, positive [ which was detected continuously ] and 
negative, is found out, and the signal 42 is generated. 

[0027]Data detection is attained by three elements shown in drawing 5 . In order that a 
comparison circuit may compare with the signal 42, the signal 18 is received via the line 75. The 
NRZI signal from this comparison is supplied to analog circuitry AND86, and analog circuitry 
AND86 is energized and generates a series of pulses which show the NRZI data output shown as 
the signal 32 in drawing 3 on the line 88. Only when the data signal is detected, AND86 enables 
it for the gap gate 87 to let the digital signal 32 pass from the comparator 74 to the line 88. 
Positive [ of exceeding or the lower **** signal 25 ] and a negative peak generate the pulses 43 
and 44 for the positive and negative thresholds 45 and 46, respectively. Since the gap gating 
function 87 is produced, the pulses 43 and 44 are used. The gap gate 87 answers the signal 25 
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supplied by the differentiator 82, and directs when an authentic data signal is received. In many 
records, it is between the blocks with which the signal was recorded, a gap, i.e., a field, without a 
signal. The gap gate 87 detects the block of such a gap or a signal in a well-known way, for 
example according to envelope detection, integration, etc. The gap gate 87 carries out the gate of 
the signal 32 detected from the comparator via the AND date 86. 

[0028] Drawing 6 shows the circuit which performs the transition position detection phase of this 
invention. The operational amplifier 64 supplies the amplified rereading signal 1 8 to the 
comparison circuit 90 via the line 91. The rereading signal 18 is supplied to sample hold circuit 
S&H 92, and as this circuit 92 was started and drawing 4 w as explained, it samples a signal 
again. The differentiator 94 generates the signal 25, and this signal exceeded the threshold level 
52, or makes the sample gate 95 it to be compared with the amplitude threshold level 52 and 53, 
and energize the threshold level 53 to an amplitude working range positive [ of the lower ****** 
signal 25 ], and negative about this point. A series of two integration with the sample hold 
amplitude 54 and 55 is supplied to the integrating capacitor 93, and supplies the signal 50 to the 
comparison circuit 90. The integration of the signal in the capacitor 93 is the integration of time 
and amplitude, and gives directions of transition. As for the capacitor 93, it is large enough to it 
being few and making it make that the detection threshold level 50 shifts more nearly 
dynamically than the threshold level 42. The NRZI pulse 32 occurs by the result of the 
comparison 90 between the reading signal 18 and the threshold level 50. 

[0029] Drawing 7 shows the circuit which detects 0 axis intersection of the signal 18. The line 75 
carries the signal of the operational amplifier 64 to the differentiator 100, and this differentiator 
100 generates the signal 25 ( drawing 4 ). The signal 25 follows even the peak amplitude 
comparison detection machines 101 and 102 of a couple. The comparator 101 has the reference 
value supplied by the potentiometer 103, and generates the voltage threshold level 52. The 
comparator 101 supplies the fixed amplitude signal which is sampled in the circuit 1 10, is held 
and is equalized to OR gate 105. Similarly, to the negative working range of the differentiated 
signal 25, the potentiometer 104 supplies the voltage threshold level 53, and this threshold level 
53 is supplied to the reference input side of the switching comparator 102. the signal 25 ~ the 
threshold level 53 — lower ****** — a gating signal is supplied to OR circuit 105, and it lets 
when pass to a sample, equalization, and the hold circuit 110. Gating pulses are the same 
temporal duration and the same amplitude. 

Therefore, these signals should note reading over in contrast with the peak amplitude used to the 
example shown in drawing 5 , and expressing a transition position. 

|~0030~| Drawmg 8 shows the suitable structure of the sample, equalization, and hold circuit which 
is publicly known composition. The signal of the line 1 13 is supplied as an input to the switching 
amplifier 120. The peak indication signal on the line 106 supplied by OR circuit 105 makes the 
charge pump 120 one, samples the amplitude of the signal 18, and compares it with the current 
value of the detection threshold level signal 50 on the line 112. The amplitude difference 
detected by the circuit 120 between an input value and a reference current value adjusts the 
voltage memorized by the capacitor 121 into the temporal duration of the peak instruction pulse 
57. The memorized value continues being supplied to the operational amplifier 122, and this 
amplifier 122 supplies the tracking detection threshold level signal 50 on the line 112. The 
sample, equalization and hold-circuit S&H 92 of drawing 6 , and the capacitor 93 are substituted 
for the circuit shown in drawing 8. 

[0031] Although this invention has been illustrated and explained especially with reference to a 
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preferred embodiment, in a gestalt and details, what can be changed is understood variously, 
without deviating from the pneuma and the range of this invention to the specialist in the 
technical field concerned. 

TECHNICAL FIELD 



[Industrial ApplicationJAbout a data detector, it is usable with Pulse Density Modulation 
(PWM), and especially this invention relates to the detector used with an optical disk recorder. 



PRIOR ART 



[Description of the Prior Art] When digital one or a bipolar signal becomes out of balance toward 
the polarity of one side or another side, digital one or digitized signal processing is always easy 
to be influenced to the baseline shift of a signal, and the shift which goes to superior polarity 
turns a baseline to the polarity, and is moved. 

[0003 ]The baseline shift of a digital waveform (known also as a binary signal) like the NRZI 
pattern 16 shown in drawing 1 is not carried out at all, but this only means being that there are 
two levels in the waveform. A waveform has the transition parts between a high level which 
**** by HI, the low directed by LO, and two levels directed by T. Ideal reproduction of a digital 
waveform requires a straight-line analog channel with an infinite band belt without a noise. 
[0004]Distortion is experienced when a digital waveform passes along an analog channel like 
magnetic tape writing / read channel, or optical disc writing / read channel. Distortion is 
produced when a noise is added, that the band belt of a channel is mainly restricted, and. As for a 
high-frequency (that is, wavelength is short) signal, amplitude becomes small from a low 
frequency (that is, wavelength is long) signal, the high-frequency limit, i.e., the high-frequency 
roll-off, of a channel. The waveform 18, i.e., a signal, shows the roll-off distortion of high 
frequency. The AC couplings adopted in the channel in order to eliminate the DC shifts and the 
drift between the stages of the versatility of a digital disposal circuit remove the DC component 
of a signal, therefore a baseline shift. A baseline is an ideal line which connects the average mark 
between the peaks of two opposite hands where an analog-spectrum form adjoins. The reference 
number 19 shows a baseline shift. According to wavelength and a digital sequence, an analog 
signal shifts the baseline with the both sides of a high-frequency roll-off and AC cup rig. 
Another causes by which the baseline of the rereading signal in an optical disc channel moves 
are the medium reflectance of an optical disk substrate, and change of a double reflex. It is 
difficult to generate the peak of an analog-spectrum form, and transition for the above-mentioned 
reason in the level which versatility cannot predict frequently, and to detect with sufficient 
reliability in the detector of the conventional threshold level immobilization. 
[0005 ]In a data detector, a baseline shift may shift a transition position seemingly (shift of the 0 
axis intersection accompanying a baseline shift). On the other hand, law is providing the 
balanced code which permits or prevents a baseline shift also a little. That is, the quantity of one 
polar signal is equal to the same quantity of the polar signal of another side, therefore it is 
making it the DC component of the net of a signal serve as zero. For this reason, it is desirable to 
provide the data detection system with which one in increase, therefore a signal baseline of DC 
shifts also compensates the overhead of the recorded data promptly. 
[0006]The simplest method of detecting the analog-data transition which carries digital 
information is comparing an analog-data wave amplitude with the threshold level of fixed 
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amplitude, for example. In such detection, whenever the amplitude of an analog signal crosses 
threshold level, transition is shown. The inclination of analog transition, i.e., the inclination of a 
0 axis intersection, changes by many factors containing a reading channel bandwidth and its 
characteristic. Generally, an inclination is smaller as a bandwidth is small. As an inclination is 
small, when detecting the signal by which Pulse Density Modulation was carried out, it is more 
difficult to acquire the exact position of required 0 axis intersection. It is common knowledge 
that the analog signal baseline (DC levels) is always moving. The actual crossing between a 
transition part and fixed threshold level shifts, and a data detection error is generated. If an 
analog signal moves the upper part or a lower part thoroughly [ fixed threshold level ], detection 
of transition cannot be performed well. By baseline movement of the optical disc of a rereading 
signal returned to an analog signal. It changes by the double reflex of the substrate with which it 
shifts toward one of polarity for exchange (AC) coupling used frequently, and changes 
dynamically, and reads with the reflectance of a medium, namely, a detection laser beam reaches 
the recording layer of an optical medium through there. 

[0007]The general transition detecting method for the above-mentioned baseline shift is the 
method of carrying out peak detection of the signal which differentiated the received analog 
signal and then was differentiated. The differentiated signal is re-differentiated in many cases, in 
order to obtain 0 axis intersection, and 0 axis intersection is in agreement with each peak of the 
differentiated signal in time. Two 0 axis intersections are detected by detecting these 0 axis 
intersections. The problem concerning differentiation detection is the increase in the noise which 
accompanies a differentiation process. Of course, by differentiation, the high- frequency response 
in a read channel is increased, and a high frequency noise is raised. Theoretically, reduction of a 
signal-noise ratio is about 6 decibels. It is desirable to eliminate the aforementioned problem and 
to make a baseline shift reduce the sensitivity to a baseline with the application of this detection 
system. 

[0008]The differentiation of a reading signal is used again, also in order to detect at the time of 
**. That is, the zero crossing of the differentiated signal is in agreement with the peak of a 
reading signal in time. U.S. Pat. No. 4,475,183 besides Marchant (Marchant et al) shows such a 
system. This system is also influenced by the phase shift of the transition position in the 
detection process which should be eliminated. 

[0009]U.S. Pat. No. 4,418,406 to Ogawa (Ogawa) shows the signal wave control circuit which 
has the 2nd input side to the comparator for receiving an input signal, and the comparator for 
receiving a reference level signal. An output terminal conveys the output signal which has 
positive [ corresponding to an input signal ], and a negative portion. A detector detects the 
greatest or minimum transition interval included in an output signal in order to generate a 
detected signal. A hold circuit holds a detected signal, and when a control circuit generates a 
reference level signal, it is made for the interval of the positive portion of an output signal and 
the interval of the negative portion of an output signal to become equal. Therefore, said circuit is 
a system which eliminates the shift of DC-baseline, and an operation of an analog signal. This 
circuit needs the limited code system with which the run length which increases the record 
overhead of the data recorded as mentioned above was balanced. Therefore, a baseline regulation 
system with much more pliability more than what is shown in said Ogawa' s patent is desired. 

TECHNICAL PROBLEM 
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[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide DC 
baseline compensation which improved. 

[001 1] Another purpose of this invention is to provide the transition detection which detects 
transition, without paying the compensation of conquering the baseline shift in an input signal 
waveform, and increasing a noise. 



MEANS 

[Means for Solving the Problem] A baseline tracking threshold level detector by this invention 
pursues a motion of a baseline of an input data signal. A baseline shift is generated by being 
extracted from a rereading signal, i.e., an input signal, and sampling an input signal which 
tracking threshold level should detect, and adjusting detection threshold level as a baseline shift 
in data detection time. 

[0013]In one aspect of affairs of this invention, a baseline position at the time of one detection, 
i.e., a sampling, holds a value of DC baseline detection threshold level till the next sampling. As 
for a sampling of an input data signal, it is preferred to attain by detecting a peak of an input 
analog signal, i.e., the point of inflection of transition. 

[0014]In an example with this invention, a positive and negative peak detector specifies a peak 
envelope of a rereading signal, i.e., an analog signal, which should be detected. A peak value is 
equalized in order to find out detection threshold level. Subsequently, a tracking baseline is used 
as a standard which detects transition in specified sampling time. 

[0015]In another example of this invention, a base line value is equalized among a series of 
transition position fields using the above-mentioned peak value equalization. In a specific form 
of this invention, a signal which should be detected is overdue by between [ 1 time of ] patent 
periods. DC baseline tracking occurs between delay between 1 time of this patent period. In the 
end of the delay, amplitude of data in a signal to which tracking threshold level to an overdue 
signal was received and which was in it is detected correctly. 

[0016]The above-mentioned of this invention and the other purposes, the feature, and an 
advantage become clear from the following explanation about a preferred embodiment of this 
invention shown in an accompanying drawing. 



EXAMPLE 



[Example]Refer to the accompanying drawing which directs the same member that has a 
structural feature for the same number below in the figure of The portion 10 of an optical 
disc shows the track which has the track center line 15 which was recorded and was provided 
with the photodetection nature spots 11, 12, 13, and 14. The spot 11-14 can be detected in 
magneto-optics on a magneto-optics medium, or can perform detection of intensity modulation, 
for example like ablation medium (ablative) and phase change medium. The recorded spot 11-14 
is in the flat face of said portion 10. That is, in this specific example, although the slot is not 
shown, it is understood that an optical medium with flatness or a slot can be adopted. This 
principle can be used also to the magnetic recording of a certain kind of type. In order to record 
the spot 11-14 showing the transition data 17, the record signal 16 is used. In this transition data 
17, the binary 1 shows the transition in a transition position, and, on the other hand, binary zero 
show not being placed between the transition positions along the track 15 by transition. The 
information recorded on the mark 1 1-14 is drawn from the pulse temporal duration in the record 
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signal 16, i.e., the space between a series of transition, and provides the signal by which Pulse 
Density Modulation was carried out. Being able to apply the principle of this invention to pulse 
phase modulation, each of the positive peak position provided with the data 17 directs the only 
information as everyone knows to pulse position modulation. The reading signal 18 is acquired 
by detecting the information recorded on said portion 10. 1/2 wave with two long continuation 
shown for [ 1 1 and 12 ] the recorded wave-like imbalance (i.e., spots) shifts the DC baseline 19 
of a rereading signal. According to this invention, the shift of the DC baseline 19 is adjusted in 
each of the transition position which the binary 1 in the data 17 shows. 

[0018] Drawing 2 shows the conventional technology which the DC baseline 19 reads over also 
as a shift and carries out amplitude detection of the signal 18. He should understand that a 
possibility of a noise reading over, and it being introduced into a channel, and data losing, or 
acquiring error data is comparatively high. Generally, these systems are constituted to low 
density record, respectively. The noise produced by the rise of high frequency can introduce an 
error in a data detection process. Have often been called the jitter as shown in the parenthesis 33 
which shows the variability region of the transition parts which were produced by the noise 
shown by the hash mark 34 of the signal 30, and which are not meant by this shift. According to 
one aspect of affairs of conventional technology, reading signal R reproduces the differential 
signal 25 which differentiates and has the fixed (dR/dt) baseline 26. The differentiated signal 25 
acquires the signal 30 (dRVdt) which differentiates again and has the baseline 31. Using 0 axis 
intersection of the signal 30, detection of the peak of the signal 25 is carried out at the time of **, 
and the data out signal 32 by which shaping detection was carried out is generated. It is 
necessary to remove the zero crossing which the signal 30 mistook by detecting the low 
amplitude portion of the signal 25, for example. 

|~0019~| Drawmg 3 shows 1 set of signal wave forms in which the principle which derives 
detection tracking amplitude threshold level, for example from an amplitude sample like the peak 
amplitude of the rereading signal 18 is shown. A detection process generates the positive signal 
envelope 40 and the negative signal envelope 41, and each envelope actually relates to the peak 
amplitude value positive [ of the rereading signal 18 / each ], and negative. The detection 
threshold level 42 pursues DC unbalanced shift of the baseline 19 by equalizing the value of the 
envelope signals 40 and 41 shifted with DC baseline. The reading signal 18 differentiates and the 
differential signal 25 is generated. Zero axes of the reading signal 18, i.e., baseline intersection, 
are in agreement with the signal 25 which differentiated peak amplitude in time. If there is peak 
amplitude of the differential signal 25 which is a peak of lower ****** ? the output pulses 43 and 
44 will generate a peak and the threshold level 46 positive [ exceeding the threshold level 45 ]. 
These pulses carry out the gate of 83 for the current source 67 into the temporal duration of 
positive [ of the differential signal 25 ], and a negative pulse in order to make the storage 
capacitors 69 and 84 discharge. These capacitors memorize positive [ which were received from 
the detectors 65 and 80, respectively ], and a negative signal peak value, respectively. Discharge 
of each capacitor is generated just before detecting the following peak. By this discharge, 
tracking of a lower peak value is made possible (the amplitude of the signal peak of small 
amplitude is shown faithfully). When that is not right, the storage capacitors 69 and 84 can 
continue memorizing the peak value of high amplitude rather than preceding. The detected NRZI 
signal 32 is generated by detecting the signal 18 which crosses the baseline 42. 
[0020]The value 42 of DC baseline, i.e., a detection tracking baseline, is held between 0 axis 
intersections of the reading signal 18. In zero axis each intersection of the reading signal 18, a 
baseline is measured again and detection threshold level is adjusted. Therefore, since this 
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amplitude drawn from the DC baseline 42 is thoroughly adjusted in each of 0 axis intersection of 
the reading signal 18, it pursues the shift of the baseline of the reading signal 18 promptly. This 
adjustment is generated twice to each of one perfect cycle of the reading signal 18. For example, 
in drawin g 3 , the 1st baseline adjustment draws a curve by the comparison 42A of the peak 
amplitude of the reading signals 40A and 41 A. The 2nd adjustment in 42B shows the shift from 
the detection threshold level tracking level 42 of drawing 3 to the **** upper part. This 
adjustment is performed by measuring the amplitude difference between the peaks 40B and 4 IB. 
Small adjustment of 42A-1 which is adjustment is attained by the right peak detector 65 which 
acquires the positive peak 40B. This alignment procedure is repeated during signal processing of 
the rereading signal 18. The negative peaks 41A, 41B, and 41C are carried out in this way, and 
are pursued by the negative peak detector 80. 

[0021]In this invention, 0 axis intersection of the reading signal 18 and the detection threshold 
level which pursues the baseline 42 equalize the amplitude of the peaks 40A and 41 A. 
Therefore, it can be made to generate. 

The equalizing circuit comprises the positive envelope buffer 68, the resistance 72, the negative 
envelope buffer 81, the resistance 85, and the equalization capacitor 73. 
[0022]The transition which follows baseline measurement immediately is used in the 1st 
example. In the 2nd example, the transition located in the middle to the peak amplitude of the 
contiguity used in order to generate the corrected baseline detection threshold level is used. As 
for detection of data, and adjustment of a baseline, the detection threshold level 42, i.e., the 
baseline made to adjust, follows a shift and amplitude value of a rereading signal promptly very 
dynamically therefore. The signal wave form of the lot which can be used in order that drawing 4 
may explain drawing 6 is shown, and tracking threshold level follows the baseline to shift based 
on the sampling of transition. This system is dynamic just like the thing explaining drawing 3 , 
and is a preferred embodiment of present this invention. In this system, the rereading signal 1 8 is 
analyzed, makes the tracking threshold level 50 generate, and shifts this threshold level 50 with 
the shift of a baseline. The amplitude threshold level 52 and 53 of a lot detects the peak of the 
differential signal 25, and identifies 0 axis intersection of the reading signal 18. These values are 
adjusted in zero axis each intersection of the rereading signal 18. The reference numbers 54 and 
55 show the sample of downward transition and the sample of rise transition in the signal 18, 
respectively, and they are sampled and equalized and derive detection threshold level. 
[0023] After sampling and equalizing each denture (denture), it is made to memorize by the 
sample hold circuit mentioned later. This sample hold circuit holds the level of the drawn 
tracking threshold level 50. The signals 57 are positive [ of the differentiated signal 25 ], and a 
group of the unipolar signal corresponding to the sampling aperture of negative transition. The 
NRZI rereading data signal 32 is generated by detecting the signal 18 which crosses the 
threshold level 50. Drawing 6 and drawin g 7 show the detector circuit using the data detection 
art shown in drawing 4 which performs dynamic baseline shift adjustment. 
[0024]Next, if drawing 5 is referred to, the optical disc 60 whose portion of 10 is a part of 3 will 
be detected in the usual way by the lens 61 and the optical apparatus 62 which can exercise using 
laser (not shown) so that focusing is possible. Relative focusing and positioning of the optical 
lens 61 to the optical disc 60 are common knowledge, therefore it is not explaining. Either of the 
optical apparatuses used for magneto-optics signal detection, phase change signal detection, etc. 
may be sufficient as the optical apparatus 62. To all the recording systems, the suitable reading 
signal detector 63 detects the recorded data, and supplies the signal 18 to the read amplifier 64, 
and this amplifier 64 supplies the amplified signal to the illustrated detector circuit. 
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[0025 ]The positive envelope signal 40 is generated by the circuit containing the right peak 
detector 65. This detector 65 supplies that positive peak detection signal to the operational 
amplifier 68. The capacitor 69 holds the peak value detected until the next transition was 
detected. If the next transition is detected, the differentiator 66 will generate the signal 25 from 
the rereading signal 18, and will be supplied to the GETEDO current source 67. If the signal 25 
exceeds the positive threshold level 45, the GETEDO current source 67 will answer the positive 
peak of the differential signal 25, and will discharge the capacitor 69 promptly. If the storage 
capacitor 69 is discharged selectively, the right peak detector 65 will be charged at urgency to a 
new peak value as shows the capacitor 69 by 40B of drawing 3 . Subsequently, the detected 
aforementioned value is held until it generates, as positive 0 axis intersection of the following 
shows by 40C of dra wing 3 . The operational amplifier 68 supplies the sample hold value 
memorized by the capacitor 69 to the resistance equalizing circuit containing the resistance 72 
and 85 and the smoothing capacitor 73. The value held by the smoothing capacitor 73 is average 
value showing the detection tracking signal 42. 

[0026]The negative peak envelope 41 is generated including the negative peak detector 80 by the 
circuit which supplies the value to the operational amplifier 81 and the storage capacitor 84. The 
same with having mentioned above about the positive peak, the capacitor 84 holds the value of 
the negative peak to the input side of the operational amplifier 8 1 until transition negative [ next 
to the reading signal 1 8 ] is detected. That is, this signal is held until it comes to have the 
negative peak amplitude in which the signal 25 is lower than the amplitude threshold level 46. 
The differentiator 82 differentiates the signal 18 again and supplies the differentiated signal to 
the GETEDO current source 83. The GETEDO current source 83 answers the lower **** signal 
25 in the negative threshold level 46, and discharges the capacitor 84 promptly. After the storage 
capacitor 84 is discharged selectively, in the negative peak value which charged the capacitor 84 
promptly and from which the reading signal 1 8 was detected exactly, the negative peak detector 
80 resets up the negative envelope value 41. The operational amplifier 81 supplies the signal 41 
to the capacitor 73 via the resistance 85. It has impedance with the equal resistance 72 and 85, 
therefore the mean value between two peaks, positive [ which was detected continuously ] and 
negative, is found out, and the signal 42 is generated. 

[0027]Data detection is attained by three elements shown in drawing 5 . In order that a 
comparison circuit may compare with the signal 42, the signal 18 is received via the line 75. The 
NRZI signal from this comparison is supplied to analog circuitry AND86, and analog circuitry 
AND86 is energized and generates a series of pulses which show the NRZI data output shown as 
the signal 32 in drawing 3 on the line 88. Only when the data signal is detected, AND86 enables 
it for the gap gate 87 to let the digital signal 32 pass from the comparator 74 to the line 88. 
Positive [ of exceeding or the lower **** signal 25 ] and a negative peak generate the pulses 43 
and 44 for the positive and negative thresholds 45 and 46, respectively. Since the gap gating 
function 87 is produced, the pulses 43 and 44 are used. The gap gate 87 answers the signal 25 
supplied by the differentiator 82, and directs when an authentic data signal is received. In many 
records, it is between the blocks with which the signal was recorded, a gap, i.e., a field, without a 
signal. The gap gate 87 detects the block of such a gap or a signal in a well-known way, for 
example according to envelope detection, integration, etc. The gap gate 87 carries out the gate of 
the signal 32 detected from the comparator via the AND date 86. 

[0028] Drawing 6 shows the circuit which performs the transition position detection phase of this 
invention. The operational amplifier 64 supplies the amplified rereading signal 18 to the 
comparison circuit 90 via the line 91. The rereading signal 18 is supplied to sample hold circuit 
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S&H 92, and as this circuit 92 was started and drawing 4 w as explained, it samples a signal 
again. The differentiator 94 generates the signal 25, and this signal exceeded the threshold level 
52, or makes the sample gate 95 it to be compared with the amplitude threshold level 52 and 53, 
and energize the threshold level 53 to an amplitude working range positive [ of the lower ****** 
signal 25 ], and negative about this point. A series of two integration with the sample hold 
amplitude 54 and 55 is supplied to the integrating capacitor 93, and supplies the signal 50 to the 
comparison circuit 90. The integration of the signal in the capacitor 93 is the integration of time 
and amplitude, and gives directions of transition. As for the capacitor 93, it is large enough to it 
being few and making it make that the detection threshold level 50 shifts more nearly 
dynamically than the threshold level 42. The NRZI pulse 32 occurs by the result of the 
comparison 90 between the reading signal 18 and the threshold level 50. 

[0029] Drawing 7 shows the circuit which detects 0 axis intersection of the signal 18. The line 75 
carries the signal of the operational amplifier 64 to the differentiator 100, and this differentiator 
100 generates the signal 25 ( drawing 4 ). The signal 25 follows even the peak amplitude 
comparison detection machines 101 and 102 of a couple. The comparator 101 has the reference 
value supplied by the potentiometer 103, and generates the voltage threshold level 52. The 
comparator 101 supplies the fixed amplitude signal which is sampled in the circuit 1 10, is held 
and is equalized to OR gate 105. Similarly, to the negative working range of the differentiated 
signal 25, the potentiometer 104 supplies the voltage threshold level 53, and this threshold level 
53 is supplied to the reference input side of the switching comparator 102. the signal 25 — the 
threshold level 53 — lower ****** — a gating signal is supplied to OR circuit 105, and it lets 
when pass to a sample, equalization, and the hold circuit 110. Gating pulses are the same 
temporal duration and the same amplitude. 

Therefore, these signals should note reading over in contrast with the peak amplitude used to the 
example shown in drawing 5 , and expressing a transition position. 

[0030] Drawing 8 shows the suitable structure of the sample, equalization, and hold circuit which 
is publicly known composition. The signal of the line 1 13 is supplied as an input to the switching 
amplifier 120. The peak indication signal on the line 106 supplied by OR circuit 105 makes the 
charge pump 120 one, samples the amplitude of the signal 18, and compares it with the current 
value of the detection threshold level signal 50 on the line 112. The amplitude difference 
detected by the circuit 120 between an input value and a reference current value adjusts the 
voltage memorized by the capacitor 121 into the temporal duration of the peak instruction pulse 
57. The memorized value continues being supplied to the operational amplifier 122, and this 
amplifier 122 supplies the tracking detection threshold level signal 50 on the line 112. The 
sample, equalization and hold-circuit S&H 92 of drawing 6 , and the capacitor 93 are substituted 
for the circuit shown in drawin g 8. 

[0031] Although this invention has been illustrated and explained especially with reference to a 
preferred embodiment, in a gestalt and details, what can be changed is understood variously, 
without deviating from the pneuma and the range of this invention to the specialist in the 
technical field concerned. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] They are some schematic diagrams of the optical disc which records on it the signal 
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by which Pulse Density Modulation was carried out, and has a rereading signal of the result . 
[Drawing 2]It is a figure showing the detection system of conventional technology using the 
differentiated signal. 

[Dra wing 3] It is a graph which shows two or more signals used in order to show operation of this 
invention. 

[Drawing 4] It is a figure showing the amended detecting method by this invention. 
[Drawing 5] It is a diagram showing one detector circuit which performed this invention. 
[Drawing 6~j lt is a diagram showing another detector circuit which performed this invention. 
[Drawing 7] Furthermore it performed this invention, it is a diagram showing another detector 
circuit. 

[Drawing 8] It is a diagram showing the sample, equalization, and hold circuit which can be used 
with the detector circuit shown in drawing 7 . 
[Description of Notations] 

60: An optical disc and 65 : a positive peak detector, 

66, 82, a 94,100:differentiator, 67, 83: **_**** current source 

68, an 8 1,1 22 operational amplifier, 74, 90: Comparison circuit 

87, 96:gap gate, and 86: Analog circuitry AND 

92: A sample hold circuit and 95 : sample gate 

101,102: A comparison-detection machine and 105: OR gate 

1 10: A sample, equalization and a hold circuit, and 120 : switching amplifier 



[Translation done.] 
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-75^y7b Sr^rfT t, If Sft 5 V >tiHLifc* & 

^(om^m^cr)M.tim^w&.(om^>n tit l 

[0006] AS^MffE£^T7-o^-^^£- 
ff^9giH£— ScOHficox >y ^ g )V Y b tiMt& i t 

y %)V) * > Y m b £7)#ttSr *tf# < O 7 r 7 9 1 ± -> 

Xyjy (DCW) Ji»fc»^TV^«itt4JBjJTC 
ft 5 „ jB^gfli: — JtOX Jy >y ^ g )V F t 0|^<95ll§§tf>£ 

^-x^-^yflltj^iO, ««ffiffl§tis^efi (AC) 
# 7/y yfcotzfc^-ftifrcowyLiizfafy'iXi'y h 

■§> *«o*»Sf/r biz J: ^X^Mth . 
[0 0 07] mraco^.-x^-O'v'ybco^^. HK 



^*fy A Xjtwi&miffi 6 T^;PT'ft 5 . m&wffiM 
zmmt. ;«S^<-X7^yy7itiiu 
<-75^ yi,zm-&mgz{BMZitz>c\bt>mt l 

[0008] KflR"3m#<0«4Hi4fc. tiUtiZfflfttZ 

(Marchant et al) / v«*ll#l i Fll4 , 
47 5, 1 83W<7)j:^j:y7.rA^Ul^ 0 
;«y7,fAt, WBM-^ST&&, ^tH^T'^S^ 

[00 09] tT^V ( O g awa ) ^cO*H#| i Fl|4 , 
4 1 8, 4 0 6-f-(i. TJj^SSttJRifcft^JtMS 

mmmmuKMm$:3%±z^z>c\ti,z£^xiiijjm 

^cDJEcoMftcofflMb ltitim^coM.co^cr)mmb &m 
L<*cZ>£olz~th a I-5t, mffi0S§{i. DC-<- 

f-Axhh. z\cr>mmt, mmcoxoitzimztitz?- 

-75^ yMtffvxf-A^'MStL-l.. 

[0010] 

[0011] *^H>1^BiJc0BWii. A73fi-^iSBtfe(t 
[0012] 

Vh77^ y^Xly -y 3 /P HfliajStiA^-r— ^fa# 
(7)^.— yCDW)^ : £MB'tZ>« \-774yy7b 
KiMLft-^fiP*>A7lfI^^tttU§a. b77^y 
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[0013] ^BJcT)— SffifctJ^TIi, — 0COf£ffiB# 

m-h^-yy'V yy^n^—x-yA y&Mii. &cr>y-yy° 
'J y ?*B* £ TD C ^.-X 7 A yW&X )V F cofi 

£ffi^-t4« A^T-^f^tfyruy^i, atjt 

[0 0 14] ^^JbSSatMCtSV^ti, lEAftO 

[0015] *36^M«OSOtfif!fc:tJV^, ^5^f 
(4. tftftt^#ff^(4, -CO 
£ttt h V y >/ 3f > b -y i/ 3 H #>\ ® tBt 6 

[ooi6] *aiHjcoH(ra4^j;t>'^soffi<5oa^, 

T comTcotM^ t> m t> ipk & i> . 

[0017] 

Sr^TT 4 |3| tSW aSttHHS JaT#!!W-4 . 

Ml. 12. 1 3tiiT/l 4S«ifch?7^>t"C* 
1 5*^-thY=7v7*^ct. XxK-y M 1-14J4, 
i»m3e^««f*c±'CfflE^*^ Wt=«!aiT # 4 #\ $> 4 ^ 
{4. ffililf , r/l/-y 3 y?£ (ablative)^ 

W&HttfzXTt'-v V 1 1-1411 tuIESE^-l Oco^iB 

Ldftifctfajws*.*. s^tc, i^acni, &4a 
^ a Tcommm^n t x & l 3 4 . »f - ^ 

1 7 £*lirtx*°-y M 1 - 1 4 felE«^-4fc«>fc, IB 
mm 1 6 ^'ffiffl £il4 . Z. COW&T- 9 1 7 IZ& V 
(4. ^-ft'J lttjTOfflKctJtti^SjSL, — 3rv* 
>f -J- 'J -fc'n(4. b57?15 ^ofcjB&ffiWtiBB** 
rtiftL&i^i: "?-?l i-i4££»;3*Ufc 



t 1 2X*^2^comWt<7)M^2'frcr>imM:te. WML 

m^coDCK-xyj yi 9^yy ht"4„ 

ix(4. DC\-X7^yi9coy7bfi f^ni: 

[0018] H2{4. DCK-X5^yi 9jf)i>-7bi: 
LT fciKS Lfi^- 1 8 &JgK^ffi-T4#*SWS:^-r„ 

CfcUtX7-JIALaii. i£0^7M4. 0 
«A7yaV-?34tj; J A XI/zX K)±t?zM 

fc±*ur» mm^m^Rim^ixx (dR/d t > — 

V26 **-t4«t^ft^2 5 ^S*-7- 

h« 5{4. s»snt<-x7^ 

y3 1tft4M3 0 (dR' /dt) ^#4. ft^- 
B#L. Jt?F^m$fL^7 : -^m^fl^3 2^^t-4 0 

[ 0 0 1 9 ] H3{4. M*.t3%G&Lm*H 8cr>v-?M 

(4M5g 1 8 co=s- « oie t ft co t— ^ mmmzmm 

LT^S. ma}X^>y^ 3 ;VH4 2(4. DC\-x 7 ^f 
yfcJ|l:y7 h-r^xy<n>yTfi-f-4 o. 4ico<l^ 

y V . S 6 fc, SBRO ^ 1 8 

2 5 . WH *) 1 8 cO^fjjEP^ 

<-x5-osm(4. e-^«Ktafc»-tfc^2 5fc 

^fiWtc— Set £ . X W 5" a /H« 4 5 4jEO t 
-?kXl/7X3/H i 46 ZTM h ftcot" — ^ 
4Ht-^-2 5 C0h°-^t5fl^'fel> t EftfWkX 4 3,44 

*>'«4t4„ *n.^coy^a(4. Klfay^yHfe 9. 
8 4 * § * 4 Jt A t;«S4Hl-f - 2 5 coiE ft cov vvx 

<n¥mnv^zmfm e i % s 3 1 b-r-s . 

^£Orjyx>- , f(4. -etLm^ffits6 5. 8 0i^ftt 
K^^jEt ftcoff^-b-^ffl^ ^ *L-p#iE»rS . * 

4. zcomm.i,zX*). XK>i&^-^m<nhy~y^y^ 

**s&b-i-& ( J; *)%mz^\mm<7)m^v-?cr>M 
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. foW^fi, tfrli^y-fy-f 6 9. 
8 4 Ut5fcfr*-4 4 0 A v >}gtg W tf- ? fit £ lEtt t «tt 4 

7-fy4 2^3cll-ri»fi^i 8£«m-$-*£i:fc:J:9« 
[0 0 20] DC^7-f >cr>m\i-hm&h7-v*> 

T$mzti& . seix oe# 1 8 o#wttassttJ v^t . 

£<r<7««(4. MKDfl-f-l 8«*«l3cl|<7)#^^i5^ 
TS^tlHS$*L4fcif>aKKl3e#l 8cO^.-X5-f>- 

mz-^mnzm^x, mw^—xx^ymmt. wm 

9fg-^4 0At4 1 A«0tT— ?fi«<?!)ifc«4 2 Atii 
£«t<. 4 2B(CtJtt*aS2«JBtrtt» 03tf>8tffi.X 

^7bSr^tT^§ 0 icolfffii. t'-?4 0Bi4 1 
B t «rBlw»IM^ifflSf^ i t (c4 0 fr*>ifx& . /J»3 
f»I^T*>4 4 2 A- IcOiSSJi, IECOtf-^4 0 BSr 

mmmiz. mMtm^i s^m-^m^zm'om^ti 

h„ ftOh-^4 1 A, 4 1 Bfc4V4 1 C(4. iOj; 
3 fctTae-^«ffi»8 0 izX 9S&«frS*1.S. 

[0021] i*ur. M?xom-^i 8«»ik 

fc(4, t-^40At4 1 AiOiBHtTJ&flrriifcfc 

P'y7A'7776 8. ffifii7 2. f^xy^n-y/A'-y 
778 1 . j£K8 5i3<tt>'^-ft;3>"r>"9-7 3*^« 

[ o o 2 2 ] n 1 «HJ6W-*>v^t{4. ^-x^-f ygy 

4>£0p]Ki:(4. WbXWmxh-oX. ^-WfcfttUffl^ 
U 7 y 3 ;k H 4 2 ED 7 ^( iBS 

XrACfeV^il MSEUi#l 8(4. #W3*rC. b 
yH^F50(t X?4 ycois? V k.MZi/7 h~t 

f2 5«t-^s:sajL, mmvm^i snmm&mz 



MiWS. <I*i-^c0f«(4, 8iO#«W)3<Jg 

8 (ciotti, ~rww&<r>*ry-nvb iMmzwyrivt 
4t$*u ^aixi^^^a/uh'Sr^aj-r^,, 

[00 23] #^Ox>'-^ J r (denture) 
(4. iSS^N^'/^m^'/yH;^ 5 0»K 

waff ert yyvy ?t> ^-f- •? izMBt h nws^<r> 

fiTfcS. NRZ I MiML-x— ^ff-f-3 2(4. Xl/ 7 y 
a;H<5 0S3£il-f-4fi^l8S«aji-4rf:fc:J:"9» 

metmita. mm^—xx^y^xhrn 

[0024] acta 5 &#Hg-m(4\ 1 o 3 o 

v\ M&.-&t>itnffix\ fr~?m)mm<F>vyx6 1 
^gB6 2 1 1 4 "3a*<?5wrc«a**i* . %?ta * 

7 60 iztt-t&X^)/ yX6 1 cvfflmttblfeitftb 

^B62(4, atsw^fi-tttaj. fiHffiSflm^*m* 

X^Afc^LT®^gBK'9fi^aill6 3i4. 1B®$ 
tifzT-?Zffi&L. m-^l8*iBDlO«S»6 4fc:« 
Mtfflfi64(4. igKS^Ttfi^-^. HSSUfc* 

[00 2 5] IEc?3xyA; n . /7 °ff-^4 0(4. JEt"-^^ 
(4. ^jE<^e-^«a^#*i»JPtMKB6 8fc:ffi|ftT 

s„ 3yf>t6 9i4 ac<7)3*Bf **«a} § sfx s * -cfftaj 

l/'/yg;l/F4 5 Sr±M-S. fc . -r K«^iH6 7 (4. 

m&izsmth. Mm^y^'y^-6 9im&tfi£MZ 

Kit. jEe-^«Wl»6 5li, 3>fXt6 9S«i 
(4 El 3 <7) 4 0 b -r-^-T 4 a &SJt L v ^ tr— 7 m i TMMlz 
ItM-th. JJcvvc H5rlBcO«ai$ixfc«(4. »:wiEW* 
fjSiWI i (fill 3«4 0CT*tJ:o C^^-r S i T 
$mZti&. MfttffS#l6 8(4. 3^^6 9^1511 
§tofy7^ ■ *-;PKffi§rffi£i7 2. 8 5±>4W 

it^a y^y*ri 3 k s-fttrfBSCT^ftnanKftifi^- 

4 0 4 1 S^rJ>'7 ; ">-9-7 3(c4D«S§^ffl(4. «tffi 
[00 26] t^)t*- ^xy^Cf 774 1 (4. ftb°— ? 

^f±iS8 0 -€-^>«&jN3PIMiH8 1 tlSM^y 

x>-^8 4t^«^|,®lf^4'9^-rSe ^yfy 
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■9" 8 4 (4 . IE(7) b°- y* tc^T fui£ t O 1 RK£jRJ|[ 

dcOfi-f-ii. fl-f-2 53&qai^l"/^g;kK4 6 4 Ofi 
i, yft W t°- ? SK Sr*-T 4 4 o ic* 4 4 "CCSf* § ft 4 . 

{4. S^l/yyg;l/H4 6 £TM4fI-f-2 5tC)£^L 
TfflS^r7>-x>Hf8 4 2rS«-rS« Een^-fV-fS 
43&*S54Wfc:aWS*Ut:« s fttf-?«aj#8 0H:, a 
>-x>tf 84 ?rffl»C^«LTMK , 9ff^' 1 8<7)TJg^ 
a}S^L7tftcob°— ^ffltfcV^Tft<50xy<a-yTffl4 1 
£RSeur*\ ^BSlii, 1 £ffifit8 5 
^LT3yf>t7 3tffi*St4. feK7 2 i: 8 5 t 
{4. fLV^yt-m^liL, lit 2^cr>mmi 

^42£?Ml$-£4 0 

[0027] T—^mtai±, m5i,z^i-3-ocDmmz£ 

fc. 7^075 Sr^VLTft^- 1 8 2r§ftJX4 „ iOT^US 
*»£>CDNRZ Ifs-t(±, r^-n^HIB&AND8 6tffi*& 
T-^a^'Hie§AND8 6J4. ttt$£;ft.T\ H3tC 

•y Ty- h 8 7 (4 , t— ^ m^-tmti 1 , § *TC 4 2: # O 
*AND 8 6*^^*^;Ht#3 2 S:JtK^7 4*>£> 5>f 
^8 8 4 is iEtm^L^ 

4 6£^l^U3I>9XJ4~Ri4fI^2 5<D 
JEfcflcObf— rtJV^A 3t44 t £3g£S-fr4. 
y^kX 4 3 4 4 1 14. ^ y TY—r 4 >7'Wm,& 7 

«T-{4, ff-^-Wia»$^7"o -y ^iBtm-^n^^ 
•y TflUfclHWtffc * . -y 7y- b8 7ll Witfx 

^> > y r^ft-^o^n -y 7Zffim-tz> . ^> -y r y- t- 

8 7 {4, AND^-h8 6£^LTJtK£^^^aj$ 

[ o o 2 8 ] 06<i. ^^o^aa^aj^H^snt 

-f4[IIg&£^-f„ fS»tifS#ff6 4(2. JiMISfifciSigL 

m-f- 1 8 * 7-f > 9 1 Lxtmmm 9 0 

4. KSiUi#l 8J44*:. fyr*-- *-/H«|lIISS 
&H 9 2fcffi»S*l. K@S&9 2i4|Bi!)SixTH4t 

«4, ««*WS'art'T*5 2tS«tl)f5 3 fcJtKSit, ^ 
1/7-/H/1/F52 Sr±5i'5 5tXi4XP -y y 3 ^K5 3^ 

T/ky- 1-9 5 £fftJS-£4 . • HStffi 



5 4 t 5 5 ^£7)20(7)— 3S<7)«^>\ Stfrs >"r 9 
3 izimZtxim 5 0 fcJtWEHFK 9 0 tzmttt . ^ >- 
ir>~9-9 3 fcti(t4S#^»4Hi. «IBi:*»^l!l*T 
fa^xm&^lim-H-TLh > 3J4. ^aix 

l/7y 3 /l/F5 0*Ul/7y3/I^F4 24 ^m^zi/? 

m-f" 1 8 t X U .7 Jy g ;l/ H 5 0 1 03lB<?5JtK 9 0 <7>IS* 
CC4 ONRZ 23&*^-r-S.. 

[0029] H7{4. m*§ri 8<7)%w$M&miti-t&m 

m^~t. 7 A y7 5i±, M^±SS^6 4«f=W^ 

hi 0 0 4 -eaiv\ Km^-H 1 o o (4. m% 2 5 

■tt (H4 ) . fI-f-2 5(4, -^^e-^«KJ±JK«i{ti 
S9101, 10 2 *-C»tt. Jrb^H 1 0 1 (4. )Pf^y 

Vv^BiVY"52^%^th. RM$sl 0 1(4. ES&l 

1 ox°*r>y°v>'y%ix*—}v\ i zti. ^■mt^tih— 

a^-^l 04J4. tEXl-7yg;FK5 3^L, 
i^l/7yH;H"53(4 X>f >y > ^JrtKH 1 0 2 W 
3B(6A*«fc:ftlftS#l4 . If2 5 *** Fyy 3 /H'5 
3 SrT5in.{f V^T'i . ^-bft^\ OR0KF1O5 

tmmx'$>*). m.-ox^tL^com^i. ms^ttzm 
MMizttLxm^^ixtt'-fmrntimmmzmML 

[0030] H8{4. / £%acr>ffimxfo&-y-yy°)i< ■ 

^■{4. 'yi-y^mmmi 2 o^xtst txmmz 

iztxm^iscommi-y-yy'vyfi, ^tizyjy 
1 1 2±<5o^a}xi^>y isafWimsocomftcomtit 

m-&. A*«t«SHBINtti:«0iai«. 0»12OfcJ: 
-?T«iffi§n.^ffi1SII{4. tr-^f^ym-x 5 7to»M 
B#ra4^c. n VxV-tJ- 1 2 1 HfS'd^ifx^mffi^PlS-f- 
4. iaii§a^ffl(4. aOMNBSl 2 2fcff»5ft« 
ft. I^Stsl2 2(±. 12±fch7-y^y^' 
^ffiX ly >y iy 3 IV Hft^ 5 0 Srf*^4 . 0 8 
if&(4. meWVTfV ■ W-fyit ■ ^KHHBS&H 
9 2 fc 3 >-r>"9-9 3 t CfWtS. 
[00 3 1 ] *«*SWfcJKWESt«t«iat'CSIS 

^<?)«»t*gffli:*^ii)M-r4 i t ^<ffyffife4V*B 
gRtcfc V « ^ S5g*« ffTffi* 4 i t $ n 4 . 

[HI] ^VyX(iM^|M$tL?tm^-^^c7)±^|e|f L. ^ 

•C^4„ 
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[03 ] *««<Wil(ff*SWtfttfflV^«Rfl5fi-^* 

[04] *3ft«tJ:4IKES*i^«iai^rffi**^H'C* 

4. 

[05 ] *aMH*|gff Lfc 1 o<0«ffilffl»t*t«Brc- 
J) I). 

[06 ] *mizmfiLfzMcomiii®3&z^-tm.M-c$> 

[07 ] *^*mTLtiXm&fam®R**rtWR 
[08] Hytcjj^ajEKfc^tcflfflLa*^^ 



[W-f-WJf] 

66, 82, 94, 100: ffiftft. 6 7, 8 3:^' 
6 8, 81, 1 22: aMPIMBflk 74, 9 0 : Jt« 

8 7, 9 6 : 3f -v h , 86: T^O^HISgA 
ND 

9 2 : tyr/l- ■ *-;L-KH|g&. 9 5 : ty7*y- 

10 1, 10 2: Jt«#tft#§, 105: OR?-"- h 
110: y-y?ll> ■ ■ 120: 
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